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Abstract
This article analyzes the process of construction of a new innovation system based on wind energy in a ?follower?
context. The technological innovation systems framework is used to analyze and explain the emergence of a new wind
industry in Portugal, where this renewable energy technology knew a spectacular development in the past decade. This
framework highlights the main processes or functions that intervene in the diffusion of a new technology. The evidence
obtained demonstrates that the fulfillment of these functions, which were mostly studied in the context of pioneer
countries, is still pertinent to explain the formation of a wind energy system in this follower country. Yet the type of
resources and the nature of the activities needed to adopt the technology in the latter will often differ. This case provides
new insights about the importance of functions that enhance the follower?s capacity to assimilate the new technology
(e.g. local knowledge development, experimentation), creating conditions for a fast move as soon as innovations
become sufficiently mature in the core.
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 2. The process of formation of new energy technology innovation systems 
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 3. Methodological issues 
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 4. The development of a new TIS in a follower country: The case of Portugal 
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  4.1 The diffusion of wind power in Portugal 
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4.1.1 The early development of wind energy in Portugal 
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4.1.2 Factors influencing the take-off of investments 
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Sources: (Portugal) IEA Annual Wind reports - various years; (Denmark) Grubler et al., 2012. 
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4.1.3 Growth of the installed capacity and international comparison 
	ABCBCBCBF	EEAEECDAA+FDBAFBFEEFC
BEF(BFCCAFEEEFA6BC@@@CFEAEABEA-?94
B	CCE+E+BFEECEC $: 94.BFBFEEEF'C35%5
$'(&AEA	FFEFBCCFBFEFFBCA	DFBCEAE	ECEAFBE?.
C35%5$'(AEAA+FBEAFAEBCECACCEFF
BCA	DFBCBD(.C@@@FB -($.CBCBFAFC%	BE'(
AFE	ECEABCBCBF	EEC	FEAAAABDEABCFBFFB
CB	CFAC%	BE'(BF	EEAFABCAFAEBCCCFBFE
FFBCA	DFBCECAFFBDECCFAEDBAFBCCEBCFB	CF
ECA(9BB+FBF		AB+CDCFDECFECAECEFFEF+6CFENF(@4C
E+E'FEFACCFFA	BFDECADACEFCBFB	CFA(
!C	"#CFCCFECDDCEFFCDDDEFECFE
FD#FEEEDEF#$%

&'( "#CE
)C
$DD*EFF
C+EFE
&( 


)C
$DD
!CF
  


"#CE,
$DD*EFF
C+EFE
 


,
$DD
!CF
  


-F,E"E"D#
&./( 0
B

3CDE $($'$?(1 - 1( -

 D	DEB+DEF
5	EECFBC	AB(-3AAEB(NF$'
4B	BEB	AO$3AANF
$'BB+CFEECCBAFA(3CFB
ECFACEC	FFA
5DEC :(1'@(? $?(: 1(: @ C6CFE
NF (?1P?(@$4EBCFB	EFBCB
EDCF'OBCBC	ABNF(-4
ECECFA+BC	ABNF( ?4
EC & 	(12	0 3 4	   0
+
 .C
5D4	1.	,#E CF
0EC  ($'$($    (?  C6CFE
+

NF?(14!BDFAFEBCEAD
NF:(1@4
QA $( '@(- $  ($  C6CFE
54'
46-4D(? 
-46(-94D(@1@
R(-94D( -
Sources: i DGEG (2013, p.12); ii data directly collected from the National Renewable Energy Action Plans (NREAPs) of the European Member 
States: Beurskens et al. (2013, Table 3 and 10a/b); iii Ren21 Map <http://map.ren21.net> (accessed in September 17, 2013); iv Plano Nacional de 
Acção para as Energias Renováveis (PNAER 2012); v RES-legal at <www.res-legal.de> (accessed in September 17, 2013), and for Portugal Peña 
(2013) citing ERSE; vi the new energy reform announced by the Spanish government in July 2013 intends to significantly reduce the remuneration 
of renewable energy sources, namely from wind technologies.  
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   4.2 The emergence of a local wind innovation system 
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  4.2.1 Formative phase 
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 a) Knowledge creation 
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 b) Experimentation 
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Table 3. Policies supporting the development of renewable energy positioned within the respective  
European & National Framework Programmes (European programmes marked with an asterisk), by phase of 
development of the local innovation system 
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 4.2.2 Up-scaling and growth phases 
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 a) Legitimation and institutional alignment 
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Figure 3. Cumulative and annual installed capacity of wind energy and official goals (in megawatts) 
 
                    Source: DGEG, 2013 
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Figure 4. Evolution of the legal framework on wind energy feed-in tariff 
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Assumption: 12 MW wind farm, producing in average 2,640 hours equivalent per year. The values represent the feed-in tariffs that would be 
expectable with wind conditions in April 2005, according to the law in force. 
(1) Tariffs by output blocks: first 2,000 hours: 9.1  cents/kWh; 2,000-2,200h: 7.8  cents/kWh; 2,200-2,400h: 6.6  cents/kWh; 2,400-2,600h: 5.6 
 cents/kWh; beyond 2,600h: 4.7  cents/kWh. 
(2) Allows the installation of 20% more capacity, in return for a reduction on the feed-in tariff proportional to the power increase up to 2.4%. 
(3) Wind independent power producers can extend the feed-in tariff period by five or seven years upon the payment of an annual compensation of 
5,000 /MW or 5,800 /MW, respectively. In the first case, the feed-in tariff is extended by five more years and they can select either a tariff 
between 74 - 98 /MWh or a guaranteed  minimum of 60 /MWh, starting 2020. In the second case, the additional period extends for seven years 
maintaining the alternatives as in the previous case. 
 
Adapted from Ferreira and Araújo (2007). Other source: Peña (2013).
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 b) Market formation 
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 c) Resource mobilization 
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 d) Development of positive externalities 
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